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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure efficient and light measuring by mal(ing 
manual operation only initial operation and controlling position movement and 
focusing of a sample stage by an external device. 

SOLUTION: In a measurement viewing field range of a measurement sample, a 
sample stage is manually moved to a measurement start point, focusing is 
performed manually, an X-axis from a transmission type electronic microscope 
TEM to a measurement start point, a Y-axis, and a Z-axis when a focus is 
adjusted or a detected value of a lens current value is stored as communication 
data in a control computer, and initial setting is performed. By incorporating 
automatic measurement software in which coordinate software of a sample 
stage is built in a CPU203, position movement of a measurement viewing field 
point of the sample stage is not automatically performed. By incorporating focus 
control software for controlling a focus according to an X-Y coordinate at a 
measurement viewing point set for a CPU203, focusing every measurement 
viewing field point is automatically performed. 
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'&<r>m.m.(r>^wmM.<oiSLm.\zf^m^'^^t.mz. 

X 7^- O tfffiljffl K!|Ef »C *3 ^ thSlJ^^^H 09 X Y 

sfijombi&ff-pT. ±iEtii|sf;^7^-i?*jSSt$tifcx 

,'«t*j^iTK<Ef;:^5^->?© z sr-^x^to-a- 
tcffl t> -511^ u >X(0 >XmSK<lc5 :7 ;j- — ;^-&*5-B- 

•a-© z ffisx«±iB V yxm.mm.^iM.-y ^—)3 7.^io 

■araSJ^flt tiTSJffll if 5 A J; TSIS? U 

L Z ffi^ttMX «±fB V > XmSSEffi fj: .5 i p e Id 

- >?othw«»,*t© X Y t it^Ef X 7— i?® ae^ * ti 

fcBf Jt CD^iljill t *^ P, Ki^X 7^- 5^ \zi^mt^ X Y 
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>Xtt85M t ±iBSHft^<D X YJUS t i*g#ft X «^ 
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X- V © W-iWffi».'S <D X Y jaSSR t/^ © H-iil^S,';^ *5 
tt« 7 * - A X^t)-B-© Z i@E^Xtt±tB l/- >X@»tM$ 
Si#bT. HifEJX5^-v©(4«i^WiRyf-€-Ofietc*JW 

•5 7 ;j- - * 7. $r ll^-r -5 :^ D ^ A t J; o TSiM 

±IBtt*sf;;^x-5;©XYffiSStXZffigXtt±Seu 

>X«ifi{M©^mx-^'RtJf±fBg5#C<k^8l#x-^' 
*±tBi1.TOJiflS@i:a«-rsa«^©<i:. ±IB^g5Sl 

- >?©thiil«S.^© X YJ^g{ ittjsfx 7^- -:?©K3t $ tl 
it Bif5e©^»*i i: *^ e. Ki^x 7^- i?7i*;^!:lc»i!j-r -5 X Y 
iSgSriS»t-**gi*ffll;^S<b^^tC, «ic©XY^^,ii5 
t *5 t»T:*je)fc 7 * X ^fc-a-^jtffl t S Z ffiSX 
tt±IB >XliSif fit t itB^lft.^ ©XYJ^^td^e-F^Jf 
}*X«^1-}f }* J; -p T^ib.'^C -5. 7 ;j- - :^ X ^ tj-e- 
© Z ffiSX«JtlB 1^ >Xm85fiIS:S»t- •S^SSrH Ait 
§i!^« 4 fBiii©fK/hig['?-^Sg© g »lt^il!l^B. 
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[0 0 0 1] 

l£:*:iiiHlRt bT«^-r ^®)SM«^ffi«S(^&yt^©P?S 

m^(Dmm^smmiznrj.3^ti)ix^^WLfb^^mm 

[0 0 0 21 

[iie*©S^I5&UJf£?B*i/»»tLJ:'5<!:-r5g8S] itJlS. 

"fmmmmi/vyi^ mmimmm) ±izmTvrz'ik, ^ 
siSMb. ^(ostmmumzm'i'^im^^itx. ■?■© 
>x\zi:':>xi^:ki.rzmmt:m^mmmmi'mmm. (&, 

T. TEM) tTEMfrJcOff'&nfcia^^&ilftSasL 

xWL'm'F-<Df&m@^(Dnfmm^m.nr^mmmmmm 

^fijffl UTlS/hSi?©}gfi8H^**«)-5¥IB!*«Sffl$n 

[0 0 0 3] c:©TEM-litffe«*»fSB:t>7-f >^B 
0«^. TEMlOtt. 0i|;^«H8©U>XJS«5®StK 
<8ja0»'*-r<fc5C, tit«X7^-v?4 1, @^^ilS4 2. 
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y^Hi^T. "r-vc^z mmm^y. « 7 * - * t, ^ (c^ij 

-e-ixT. TEMi o»cSiBg$n&ii«» 

mZ7P.t^^\Z. CRT2 6. atr-«i2 7*tg^ii^sn 
fcHftSaaffl;*^ >yD-feyy-2 1 SiSlfeiaS^S^: u 

2 1«, TEMl 0OCCD*;^7 1 {C»^$nT*3 

««iaffl;^-1'>7'P-fe-v9-2 lfrA*$tl. H«»«f« 

■r-5. -?-bT, CRT2 6fc«. iii»ft?«rffl ^'f^T'a 

-fe>y9-2 1 ^JlT±IBH^*<^^Sn. CRT2601Ii 

[0 0 0 4] Ud^b, ±IB<0<fc-5;a:fie*©TEM-Bi» 

ISi^7,7^->'^i!jgS2 ROC^ *-;^J7,iSti5^S 3 (Dm 

43 tt «) 7 :i- - * X ^fc-e- S: ^iftTff i^t ^ £>S jO^ * -5 



0, c:®±^fj:ea*ffnt^»ctt. ^SSWfhSiISL^'iia 

[0 0 0 5] ^m.^mxz.f^tz^w^'sm^^ms.o 
«ia!£fTt». t^^lllffl®2fiI^t«s#T, c:o2ffl<kffe»c 

T&S. CCD2fil{b$!ia<£ff)^£5fCSfcD, A 

-5 t* UT 2 fflib^a U'^^i/^fciss-r 

T * -5 ff Jilffl H i|St fC -P i T U fr 3 

'^.H^|l^HO>i^fc*^^r, A:^H»©§gs^f^{blc.J;-p 
TSc:s«lt^p>h7X hO:*:/jNtcj5Si;fe2fiS<l;P"<;i' 

[0 0 0 6] *^Bjtt±tE»1S{c®^;^£$nfcfe©T-. 

EI ^ d t ^ S Si /jN)ia^ Jg^<0 g Eilitiffl^B Sr Sflt 
[0 0 0 71 

^■rsfej?), (1) w^m.wi-mvm.(r>uM7.7—-^<r> 

>XJcJ:Oi£:*ciii«<!:bT^:i^-f Kffi* 

iii^Sra^«?«rSB»'A:^UT, mmm.^^®.\'^^x 
x-hrn^i)^ e-ffi/m^ ©j^siB^ *s?ff-r ssisiam^ 

^tSI[^-iHli<gW^B^>7i'>tfSW&lc:teUiT, 
D y 5 A ^ tlfc^aj^ W^E I; J: o T±I^8^^N^X 5^- 

Srm^wffiS:© tf®l«s,^crofi[B ic^i!) $ -a- ^ t * . 
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^ X Y j^Sifte i WiW fc X Y^ft * •e-TH^Ef;^ 7^— :^ 

^t>-ti-W Z «±i3 >X«gitM * ±127 * - X 
^ t)-B-tS^fit S-r^UTSiJiai T'P 5 A tc J: o TS^» L 

SI3¥ Lfc Z J^gffl:eXtt-hffi U >X«SKffifc!^c4 J: 5 iz 

(2) KiEfX7^-v'©±jcm®$nfcthaijfflSE!|£f 

f ©tS/jNS[^*1g»©«?^ >X(c J; 0 J£:'cH«i t f -S 

'Fmmm-m»mm^>^-(>mm\z^\'^x. wmm^ 

S tlfcBlf jt^agCDISilSfX 7^- v'© X Yiffi:^&CK«S[0 X 
YiffiS^t:feViT«je)en«:7*-:<3X^t)-li-^j£ffit 
^ tS i^X 7^- >7<^» Z ffiSX 7 3^ — ;^ X ■& ffl 1/ i 
*«^U'>X®U>X«liitM»C«0'ViT, ±ieiS!|Bf7.5r 
-i?Othaim&.^OXYJ^«RDJ-?-©fi-a)MS.^tC*5tt 
S 7 * - * X^ fc-fr© Z J^«X tt±S3 >X«8iE<S SrS? 
^LT, ISipfX7^-v©fi:m«fi!lRC/t^©fi[Bt*3lt^ 
7 * - * X •&*:>-ti- $;|^:R-r -5 7" D ^ 9 A J; o TSiSM 

«^ ®«^<Di5iJ|sf 7. 5^- i^cD^m^mms 7 * - ;^ x •& 

±gBK!pfX7^—::^CDX YJ*«RZ/Z J^^X«±fB 1/ >X 
l3^1■8l5SlJ«SB<i:®«r•5JHi¥ii:t, ±E^1-8PfW?l|lS 

m'hm.=f-i&m<r>^m^mmw^mmrr^. z.z.x. m\z 

[0 0 0 8] EP^. Sias!«?^ii«»efe-ia«i 

mm^m:i-y^-(>^m-:)3mz^\,^x. m)&m^=?-mw 

^um^m\z^':>xmm-r^h(Dx&^x, *^Bj®g 
mM^u^^<Dxymw^M.\zii^^x-^^^ntz yir-ts 
*x^to-ti-t;:ffl li^®^ V >XCD U >Xfl8iEfiltcS::?i'» 



^©^SlCiJtJS 7 :i--;«JX-&t>i±SrS|31-r-S)XD ifv 
L,\Ziir> TSifiSm^SHSIKrottipfX 5^- ©firS^ll) 

Ryj7 x-&t)-i±?& iiijWfcsijffli-r ^^i-gBSiifpge 

^m?i^tP<\Z. ±t3tSi^X7^->'C0XYffi^Sl/tzBg 
S3iLtt±fB U >XmSiE«OMmx-iS'SOt±tBai»t J; 
SSIir'r-^'^±S5^SU*fJ»SB<!:amT*il«^l& 

±.u9\-^pmmm-h^(i>mm^nrz.m.ny=—f\zm-^ 
^^xm^mm.^mm^(r>uMy,7—v<D'SLm.^m^TSy 

fc®jaS«TH«^-iiH««?«f^B;i->5'f >SB*d6 

^(D^mzi&n^vit-iJT.'^foM^ 

5^-i?©ta:B^»)BLtX^©«lr«tCi5tt S 7 X^t3 

fc thfiil^lS J|sf ^ (r>Whm.'f-\z-o\^x^^^'& $ nfc«S: 

W (cliifiT €r -& J: 7 L t> ©-C3& -5 , 
[0 0 0 9] ^©Jc^^^SflWSIiat-S^iHiy 

■b-^ibUMT.'r-i^ti^mz^Wi-t^xYmM^mm-r^ h 

mz. lfi»©XYj^S^i::^v»T*«)fc7*-*x-&*) 

■B-iS^^ffl t ^ Z «±tB U >X«Sitffl t ±l3«;iij 
.^©XY;^Si*^e.l*liffeX«^1'Jfffifcj:oT^E!j.^(: 
ti It * 7 * -;^7 X-&*3li-© Z J^aiX«Jtta >X«Sitfii 

?&SiSL-r-5:/py7A*^l.g|5««^B»ciia*atyt, ± 

[0 0 10] dCl-e, MtH««?tfrSB©ia«!ffiS^S 

gaifSHz *5 2> ffiPS©S![/jN:KL^ ©e^^RUt^i-tiS^ At 
^;£T'a&-5fci6lc> sejtstt^^^fc 2ffljt:fi!iS^'^;i/© 

^ tcM LTS{C-;£© l^'^jUT-tfffi'M^Sfe^^© 2 ffiYtM 
SSf ^C:i*«T^-5©T, ±tZ(Dii'^ts.ftmmUMX 
»oTfcBIIfeJ8iatC:fett-S±gBIlS*<^SiJj£0. «|[? 

T. ±IB-a©Sf^*Sft<b-r-5C:i:*t-T?^. 

I? -5. 

[0 0 11] c:©J;'5»c. *5!?q©^/jNe^j^^©eW) 
si-ai|:^ttRt)fS^B{rcfcn«. i4*jfX7^-vic«£fi$tiit 

/h:e^©}gfiH^©ffa!l**a8(i«fc*J6T#S©-e. s- 
S««S.*'s©aHi(i7i«iEHS/j:t)©<i:;ttO. HSttCffitXfc 
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ffl 6Si^+ W^/hJfe? tec* T t) «Sc«» C*3 ^ T E M 

miAo^mmmmmif^=&^±{zswiift^ ^.tifix^z,, 

[0 0 12] 

l!b\Z^O)^y^^ >'>7.y'A^m^m\Z7jkVrz'>7.7-A 
7-f>SST?*»9, JldT^ TEMlOtt. ^^<Oh<D 

tmm\z. m'f-m. n^t^^mmT^T^—y^izmm^n 
Tc^mmumizmMt^m^ u >xx^^m-m >x, 

mytm. CCD*;*? 1 «::t5»-r^t)0-Ca&S. /^i:*3, 

*^Bjo«^. TEMio«, m8\z^r±^mm\zm. 

[0 0 13] CiriT. *»§«t:fet,iT^»J^Fn-5aS[/jN«[ 

V i ^ y ? X 5^ >;/ i7 ^}$]^ i: p< >y -> 3. <*: ;^d: -5 m^gSSIl 

mmifvy)* (Sfmm^^mm) izm'bi&^t:mAmiR 

[0 0 14] ±fBTEM 1 0 (0 1#S8) »*. 

(tfail#J::«LT£;6;&l6)) . Yi^S^iSj mm 

^<D^ue,-r. wiz^mir^^oiza>\i:i.—!^mm\z 

J:-3Tt)SfWlWffi3tCt>©-r»-3T, TEMl 0{'*5tt-S 



mm\t7s^>y:/^mt'si^mm(o--:^jL\tm:^imvx 

f'^-rtix$>-:>xhnt£^ :iti)ix^ ^, -e-L-T, 

n>t!i-5'$!l»lrj:t>TilliS-r4Cltt>T#-5. * 

fc. CCD*;*7l«. ilK:k-^tlftWl'm^1&mt:m^ 

[0 0 15] ±IBTEM1 0«, »1 0~1 0 OPfffifS 

momm^mvxiso. ccDti^y i\zj:^xmiz^ 

mVr<OBm»:miz\t. TEMI OtCCD*;)^^ l 

iia*--&t)-e-T»?,n-g.gl!)iiil&^|ff^M2 0COCRT2 
6 ±©^*m^*^&=p{ig~ 5 0 :^f&@aTfeS ;i iJj^M 

^^ftt. SE^^SfcLT*?l5 0Min~3nm»C^tS. 

[0 0 1 6} :^^m<D^mmmmvrmm2o\t. mi\z 

fet). dODffilfflln^tfa.— ^'2 2fr«CRT2 3, ZfV 

y9-2 ASLXS^mWr 4 7.^ 2 5 *tSi^$nTli-5. 

Z.Z.X. niSkWS\m:f"i>-:fu-\Ly^z\\t.. mk<r>% 
©i:ig«»CCCD*;>l7l tS^»!$*lTI.»-5i:#t»C. C 
RT2 6SUt:3tr-«i2 7*<SSlKa*lfct)©T*t), C 
CDA^7lJ:f3A;^^ nfcH^fe*^ 5. <D«/m^<D?^ffi 

x-^'^ftt, SfJW3>ea.-^'2 2<Z):/U>5'-2 4IC 

< X-mm.^\zW.:kU^=i-hih^ tm^A^ 
i^^^^^oUJ^\z-D\,^xh. m:^<^W¥-\z$^vmiEi3i 

2mitmm(^tix. mmmm'^^^T-ri>^3izi^^$ 

(Dmri^m2 ^m^-^xmm-r^. 
[0 0 17] wt>. m2<Dmm (a) \t, zmitmmt: 

nuomcDm^x^K). z<Dmmz:)s<.^x. :k^t^^=?- 
1 i«ii<A;^. 'h^ts.n.f- 1 2\t.m^\z 

i-o©b#(,»ffl {2mmmu^)v) x 

2m^\:^m^nu.o}z}^-)3<Dm=¥-\-'fii^mmzmmxnti 

iaffe (b) tSS-Ti'ptC. f\s^ts.tL^\ 2tt2{a 
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t>ittz2m<m (b) i. fis^ui^i^i 2mm<ofttb(D 

7^;i/3'«iaSrUT»fc2fiift:lfe (c) «:»T, ifclCd 

0 2li<t« (b) i2ffl{b« <c) t*^fi£T«c:tJc 

JcO, «i^Wfr;*:^;ic!KL^ 1 l t/h^fcCgL^l 2 .hOiig 
:^fC)giE^t2fii^k<|l (d) *^f#6nsJ;-5lcx*Lfc. 

cicir. /h$;a:je?i 2 samr /hs/iiiT 

1 2*i?N*T$S:*:$$©«:*cffl©7^;P5'&*HtT» 

fzmm (b) (a) *^e>asstL.fc^. 

^12»c^Ufc 1 lttaiffl<t«S>:£-&) b^ti 

ffiT2{i<k-r«. cioDt^. 1 1 ©jiiaep** 

[0 0 18] ±fE$iW3>tfi-^2 2 (igi#BS) 
tt. TEMl OWMiPtXT^— $?©fi[B$!lffllStX7*-* 

^'2 2CJ;0, JiiaXEM 1 OOUi^XT— v'COXYJ^ 

<^TfeO. :i<D$iJS?n>tfa.-5'2 2«> HltCS^TJ: 
■5tc, TEM 1 0<DWi|efX7=— v'W'teSSt/:^:^-;^;^ 

Kj^B 2 Rt/:7 ;t-*Xiili!gg 3 n > tf^L-^ffiiJtW 
^mfj.h<DL-r^titb\z, ^Mf •5J;3tTEMl otc 
ttipf ;^ 7^- i?© X YJ^tlRl/t Z ^ >X«M<i© 

^^WT^-^'RC/^felffln >ea.-^7 2 2 ©iR@fcJ;SS?# 
•r-^€'«iJffllzi>b:i-5' 2 2 i:)l«f •sa^i^ISi, 
^lai n > hT 3. - 2 2 *^ & ilS $ tifcSi SCt^- iS' 
l^TTEMl 0©ftt|EfX7^->?Sti!;SCJC7:i~*:5^^to 

■5. 

[0 0 19] ::<0J;-5?a:«!ll?3>t3.-^'2 2{CJ;SM 

IftBJ-rs. Ep-fe, 03lC*5t,iT. iliife^tJf^g 2 0 CO$iJ 
m=i>\d^-^ 2 2\t. )i{t$!l«g|52 0 l&Utx-^'« 
#gB2 0 2*<i;^fcCPU2 0 3 t LT^^fnT*3 0, 

T EM 1 0 \z\t. mmmmm i o i Rummmums^ i 
ims:m-^mizm^^tirc^i$mms!i i o 2 ^m^tz:^ 

'f>n>hp-510 3 (PSES®) **f*SS$nTOi 

-e-LT. dCD^-f >ri>hD-5 1 0 3CDaifi$(IiBI 
gl5l 0 1 i:CPU2 0 3©a{i$i|tWgB2 0 1 

I 0 5RUccDti itmm^nrtio, cicocc 
it2 u;:^gi$nT*o. iKD^'^rj.mmzii-ox, ± 



(0 0 2 0] EP^, ^•1'>n>ha-5 1 0 3(D®MftiJ 

^wgi5 1 0 1 mmm^mm. 2o©cpu203 ©jg^ 

Srffi{i*!l?SfgB2 0 l*>?)S(ib, C:tl*^{^ftiJ»gB 1 0 
2l::e»L, ^a«rlSI»g|5 1 0 2 tt, -tWii^tcJ; 0, H 

i^XT^-i^^SftSMi 0 4, y7t-tiy.-^t:,itmmm® 
1 0 5B:t;fCCD;<7;<^ l©$iW4ffi^^fc«-e*-5. 

\z. ffrmmu.m<DmmmmA\z^if^xY&m 
i^m-ri>mmt:m^^izmz. un7.y'-i^<^'^mm. 

ou,n7.7—i^^iYmm^.'^{z^wj'r^tPi\z. 
fctnffl«p;^<DXYiffiii5&«^ffi-rs. mm^tifcXYm 
mtmt^^mmi 0 2tce«$tiT;<'f >3>hD-5 
1 0 i<Dmiifn:^)v±\zm^-^n^tmz, mmmmu 
1 0 i-e)i«5^-^'fc^gi$nTH<a^w^a2 0©® 
mmmm2 0 nzmm^n^. -s-ux. ■€-©«im7^-^' 

(C«-r?V^TCPU2 0 3*<^^fcSH(|-r'5th®J«^.^i©X 

«*fjiaigiJi 0 1 tcjg«$ns. 

[0 0 2 1] n>e3L-i'«!l«pTffi;f&:7*-A;^ 
SHasgB©*^, TEM 1 0©7*-*X-&t)-a-fC^ffi 

^Fns#»i©y-i'i';i'^©7;*~A:^isgii^B(c, ±ia 

tmz. M^*:$imgSl 0 2©f§<^{rJ;0±IBZJ^«X« 
'^MZ/VU7.=E-i'Si^<Dyjt—:^7.'^t>ii:mWimmi 0 

D-5 1 0 3©a{s$fflgi5i 0 1 iz^tj^tii-^ntzzm 

SX«U>X««tll©i^aix-^*iCPU2 0 3JCill« 
^tl^tmz. CPU2 0 3*tSlffi5'-5'fcS-rJl/iTSI 

t)iHzmm^n^m^u>Xit. temio©U'>x« 
is.'^ism:^^\zi:omu^h<DT$>o. 0ija«crt2 

6 ±<r>m^mmiifi 3 ^~ 5 0 ^fg©«'&, c C D * 7 

1 ©^g^Tji 1 0 {S;^t . T E M 1 0 (Dmmit 3 5 
75iStt£^f)^. C:©J:5tCTEM 1 0©f&$*i3=f~5 

[0 0 2 2] ±tB©J;^lZTEM 1 0 ©jUIffilllflgB 1 0 

1 i:m»m«i&m2o<ommmm&2 o i .>:$tem i 
0 <Dum7^7'-if<Dmi^i<LmBi.zfu>xnmmi!fimmm 
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«f^e2 0 ©CPU 2 0 stcaiiT^-siptcs^T-s 
izpi\z, c pu 2 0 3 izum:^7—i^<omwimmvy h 

X 7 S:la*.i^.^;5: a iblfSSy 7 h -^7 X T 0 >2.tJ C 
fz. CPU 2 0 3f'IS:^bfctfa'l«S-^klC*Jtt^XYffi 

« CjS 7 :a- — A x-&te-fr©fc«6 « z U >X 

««ttl*»l5S bT7 * XfWfflIf -5 7 -* X«a(«y 
7 h':7x7*S{0)itrCi:{CJ;c>T. ^^Sn^c&thlllJ 
i © 7 * X^to-B-S g iftW tfT;S: d i*^ 

[0 0 2 3] ±^tAi^xy'--j<Dmmmmvy h-^xT 

m^imn7.y'-':^±izmm^nitmmmun(os{-mm 

■^\^izisn:bm.n7.y^-i^<D^mm^m^^'&x, mm\ 
mti^js,i)^^mmmTj^\zm^ &thiB)j«^,^fc*jtt 
^^mtmT-r^t. «iai$nfc-€-®tnaij«if;is®xY 

T, T EM 1 0 ©3i«ftiJffliaR 1 0 1 ^iSTft^lWffllSC 1 

0 2cm*-r-5t)0D*^tf-5c:t*«t?#, 

tJUT^flcSOW^K 1 0 2tt, K^XT^-i^lBi&^fBl 0 

[0 0 2 4] ±Sy^-ti:!i.mmvyh^:ji7 
itSfcoxYffi«,iiic*3VJT**e.tifc7*-*;^^ 

t>-B-IS5£<iI t Z 7 - X (cffl 6 

'j-^^Wj-r^Sirm^mAizisif^ 7 z 

«3J^li|gS5:©|-^«fi5^tXYJ^g,^kfC*5ViT^»I 
■e€r'«r7 3r-*X^t)-&*fT^», -?-©€-^<DZJSgX« 

^©fhfi'J#,^S©X YffiS t±tE<Df-^«W/^t,^<7)X YJ^S 
T, ^<DmWy'—^t:m^y'-i'iiVX. TEMl QCO 

ins$fjfflggi 0 1 ^mxmi^um^i o 2fcui;'3-r-&fc 
(D>&mifi>z.ii-/)iX'^, c<Dm^\z&-^[,^xm<^mm&i 

10 2«, 7*-*X^)b-B-KI()^ei 0 5*i8g-r 

[0 0 2 5] 5tC, *%B^©J1^. ±]SbfcJ:citC. li 



n'ozt\z^-ox. -mm::t\z2mitt&mi^^)im^ 

CCD*j?C7 l*»e»lilftj8iS#S2 l's®<fe*ltOii^ 

(D2mitm^mx. :io:)2m<tmzMLxi&mm'f-i^m 

2 3 4 9 4 2^ii^lC8B«^^tlT*5l3. mfHtmmmVi 

iyxmtbfz—z>commcommii7.hir^L,^i^^v. 
&mmm<Di^wi^tz-m-^^^tzm»<Dm^-^^mm 

■r^:fnif^A^m.^ii.ts:^mm^mif^:iiii)^x^ 
■2). ?it*5, dCTffll/^-Sltm^^irbT^. is^txhy 

[0026] C:©i;-5 J^^a/m^® i ibtfSl^B© g Ifj 
tffiij^f^©— ^J<£S4~6SffltiTlft?g-rs. d^T. 

m5^mmmum(Dmmm.m(^mm<D!MW)mm\^zts 
^BwettfHffl«ifp*itt?g-r-57D-5^-\'- hxsb^. 

fcti i?4x 5r- ©tig^ilj&yf 7 :t - * X ^fc-e- n 

>\:f:^—S'mm\z^-ox^mmzfftsi^sm\t, ±^t 

EM- H««tff J: 0 ii£5l5 ® T E M - H«gl^«?^S 
[0 0 2 7] Sf, B4tc^-rJ;afc:, K^sfXT^-v^* 

muxYmi^,^. m^itw\5iz^-rmwmtt^,'k (ps) 

6's^i!jT^l(;$1tT, ^»)T7;i--;<7X-&*3-a-S:fT 
TEMJ;0thJfflMJS.'iS6©Xi^g. Yfil^S. 7:t- 

»c*-rff«iii7,-^ (Pe) 7-^^wixi^m^i±x. 

O J: fcS 4 fC^-r-aroSlf^^&I^T-rs d t J; 
T. 06JC*T7D-^-\'-KCt3ttSTEM±T7:i- 

0, H!^Xt— v'*tf»IMte-^i (Ps) 6*^e.^«>ig3£ 
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^gflsp 1 0- 1 7 24 8 8 



(Pi) 8. MJcthSHi^T,^ (Pe) l-^ii^Wimzm 

amx - *^ ^ mi^j»m^^» bfc«nsp:3>bfi-^'<^> 

J§<^ t:: J; o T g WW :7 * - X $:ff ^ 

- ^ i T'H«!^t(iffi >t -r > 7" D -fe >v it Jcfi^'g $ 

(0 0 2 8] d © J; ^J:Si[/hSE^J^«© SifithSiJ^gtC 
OiS !pf X T— ® X YffiSM^ 1 7 - 7. SHiSI <£ff 

c J; o TiSJt Vitmmm.mj^^<^^»»iiyyt—:f}7.'^t> 
$ Sr-5feC-r-5»«*iJta|l«l«l$rtjg5^-a:^ C: t J; 0 , 

&mm'Simiiz^-:3X 2mitu^)i^mm^n^mz^m-v 

1 0 0«»|i}^<Dth»jT*ofc(DJr^*L, 1 a 8^W© 

t^^B9^IW-e6 o 0MSfii±<Dth«*fT;&:5c:t*«T€r 

[0 0 2 9] *%Bj«. ±IHai/m^jgli©gibfhiffl:;& 
^ ^ ixx^(DmmM^ifint)nx -i. t © <&iff jg ic^tff 

^vx^m^n^Wi'\si&.=?-\z^m\z^m^n. c:©j;p 

?j£»/h!te^^ i U T^^*: W (C -> U * - Jl^ > 7 ■;/ ^ 

[0 0 3 0] ^tz. :^(r>^otiM'hm.=f-<Dmmm^t\^ 

< , «»J;1«7^"J y- h^m&mmm (Average 
Projected Area of Aggreg 



ate) (UT. APA) , J&^g. ®/jNfii^©5^ttigB 

it. jift, nti^s. ii/hiK[^jg^^©3ti$©S'&v^<&^ 
&m\z^tnt, mM±xmuo$>-DXf^^^pim<DWi'>is. 

[0 0 3 1] Jtcis. *!?l^©^/hte^jg^©gl))fhj|i|;& 

f£m<r>wmt:i&isivtji^mmxm'>r^jihx^h^jLtj. 

[0 0 3 2] *iS0lJSDfit«Si#iJt J; 0 . 

[0 0 3 3] *^M©*JfififUt?tt. ±5SbfcJ;5fCTE 

>}:^=L-^mmx'^^mm^m?LftTEu-mmmmm 

[0 0 3 4] TEM:*:#:i:LT«^*iX7" 

X'E-\^i±m<Dho:)^mm-r^tmz. mny^v^-i^t 

■T— v'Sr^fflL. 7;i--*X-a-t)-B-^SS:±IB©J;^{t 
=i>tr3.-^aiJ1Sf$tXTtiSfc©i:L., Ht'H-r^^:- 
TEMH»©ai^S.DCiE:^^'-dlBiei 

fc. *&, Hj»»P*f^fitbT, ®/hfe^^©Ji^!gB^© 

^»«rt!e5-5^-a©y7h';7xT*«a*-ii*n, -a® 

t«3>t:a.-^'*«S^fcH««ii!«rlKS5&ffifflU, ±IB11 

^^—'&\^^MzmiE-t^wtm?:m.^T^tshmz. mm 
=1 > if:x-^'\zmmm.m,'&&mRzfy * x^t?*© 

sfmmm.^ izi5i,i^y^-jj:z.-^t)'±, ^© s^mmm,^ 
izi5{-f^mm!&mt\>^o-m<omi¥^!^mxmj.^\ « 

SS«B'©tf«iI*«iKiTfT;^.sii()tt»jy:7 h-5x7tL 

[0 0 3 5] ^C*5, ^■^7x7 

«. i&.^i)ii^.^t©ja*.^to-a-tt2 offl, t^^B!l«^&^± 
mt^. m7it. i\i&(Dmytm\z^Lm-^tirznYmmu. 

ns OSC/cnSrSt^-r-STEMffli^U y H3 1 Sr^U 
fct)©T&4. *-r, M-S!JliK*J3 0 7i<«B$tl/tTE 
umifV y H3 l±©^^ y->a.*»e.fi&jSlC3 0©:t-y 
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-y{fZ 2. 3 3, 34$MSib. ^tl'etKD-^-Zf:! 

(0 0 3 6) ±IBTEM-iiB«««T^e:t>^'1'>^e 

[0 0 3 7] th®)-r-5@S[/jN«i^<i:UT. ASTM^^S© 
B-2 (APA: 1 0 6 6 7 nm») fCffl^f-SHAF 

yU,-v K<&3£j^MibTfflt.^TASTM^*&D3 8 4 9 

[0 0 3 8] :i(Dmmmumiz^^&sT<o»m^f¥t:f&. 
mmm (cv%) ^&;jc46fco )igm*«uc*f. 

r:>i;^*S*?b. 3 6^im®Kra*4Mmc:tf::tHBI 



mWiB^ : ^i^&^mm (apa) 

APA=Ti^uy'f hSJgiS8f<0iK?p-;-7i^'J^»'-f 



: 9 0, 0 0 OiS 
fhSlJieH : 1 9 0~1 2 0, GOOnm* 

[0 0 3 9] ^ic. itrnmhi^r. mmmm'pmmmn 

;^7-7}^>:^7-;/i7 0APASr**fc. iem*«llC«ffB 
f -5. 

[0 0 4 0] 

[^1] 





X 


a 


CV W) 


1 Sioflll^^ 




11. 10 0 nm' 


19 5 nm' 


1. 8 


2. b» 




1 1. 8 0 0 nm' 


1, 0 0 5 nm« 


8. 5 


1 5fl^ 



[0 0 4 1] mKDf^Miz^mt. :$imm(^^mitmm 

[0 0 4 2] 

o;^et-.fcn«, mmmfAn(Dm^<Dmmi<Lmiz:H^^x 
m'hn^mm<Dmm^nu.3\zmtz o , ^utif'ptti^jK 

^^(o»rmmmj^iz:io<.-f^m'h^^<^mmt:ii 
m-r^mznmof^mitRummit^m^miii^x^ 

■5. 

[0 0 4 3] SEoT, *%BJ«> Sl/h3K^<^Jg^W#m 

t:jSM-ri>mz»mxh<!). ^izf&m6^<^mo)'sm*m 

^lft§^-r -S T E M t BOfil«?W^e t > 5-f > x;^ 7^ 
[0 2] ±82«I^Caj©2II<k5!iS:/p-fexcD85n*itt^ 



[0 3] ±lB«^^fi9J^^*^^t■s«^l^il9l^e*t^^?B•r•5TEM 

iimmmvTmmt(Di^7.y'M.m0s.mx'&^o 

[0 5] ±f&mmmiz^i>-f^TEM(ommmu.n<omm 

[S7] ±IB«fiE«ajtctJ»tStt»«S©tl-iB!Haif;Si©K 
[08] SesfEOTEMO— 0i|*iftiq-r-5TEM<D|ttiq0 
[09] Se*©TEM-®»/S?WSIt*ift?B-r*TEM 

1 CCD*;>t7 

2 HUSfJ^x-v'^Ki^E 

3 :7:i— *;?.gsgiiSgB 
5 
8 

1 0 

2 0 mmmimm 
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2 1 mikmmm>"i>':^a±.y^ mmmm^^) 
2 2 mm=i>i:=L-'^ (^^mmrnm) 
1 0 1 mmmmm ^mm^m) 
1 0 2 ^«^$<j)igi: imm^m) 



103 ^'f>ZI>hD— V 

1 0 4 tt«;^x-5^ffilfi«is 
105 7*-*;^^to-e-ffia()Se 
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[04] 



TEM±-r 



Ps (x,y.z) ^•StifBRS 
x: ^PsCDXm® 
y:;SPs<OYffi«| 



TEM±T? 



Pe (x^^) *S<*JRS 
y : XSPeOY^il 

2 : ^PecozmmzimmmMm 



< r^7-> 
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TEM±Tf 7 * - * ;^is3saa^ 
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